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(54) ANTISTATIC SHEET 

(57)Abstract: 

PROBLEM TO BE SOLVED: To realize quick manifestation of an 
antistatic function and long term maintenance of antistatic 
properties without lowering antistatic effects by a method wherein 
a surface sheet, which is made of the mixture of a base material 
resin and a polymer antistatic agent and has a specified thickness, 
is pasted to both the front and the rear surfaces of a plastic core 
sheet so as to have a specified total thickness. 
SOLUTION: Polyolefin, polycarbonate or the like is employed as a 
core sheet 2. A polyethylene oxide-based antistatic agent, a 
polymer charge transfer type binder— based antistatic agent or the 
like having an ether linkage, an ester linkage and an amide linkage 
within a molecule is employed as a polymer antistatic agent. A 
surface sheet 3 is produced by lowering the viscosity of a mixture 
of the polymer antistatic agent and a base material resin under 
heat so as to be kneaded and moltenly mixed into the thickness of 
0.01 to 1.0 mm. The pasting between the surface sheet and the 
core sheet 2 is executed by a three layer extrusion laminating 
method, which is performed by pasting together the surface sheet 
3 and the core sheet 2 just after their extrusion from a die and 

cooling in order to realize the total thickness of 0.3 to 3.0 mm. Thus, an antistatic function is kept without 
lowering over a long period of time and its manifestation is simultaneous with its molding. 
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CLAIMS 



[Claim(s)] 

[Claim 1] An antistatic sheet which a surface sheet whose thickness is 0.01 -1.0mm is stuck on front 
reverse side both sides of a heart sheet made from plastics by product made from mixture of base material 
resin and a macromolecule antistatic agent, and is characterized by the whole thickness being 0.3-3.0mm. 
[Claim 2] An antistatic sheet according to claim 1 whose weight percentage of the inside of mixture of this 
base material resin and a macromolecule antistatic agent and a macromolecule antistatic agent is 5 - 30%. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] This invention relates to an antistatic sheet. 
[0002] 

[Description of the Prior Art] It does not carry out whether an antistatic sheet is charged in static 
electricity, and the use can be used for anythings, such as a sheathing material of the binder which is 
stationery, and a box file. 

[0003] When the sheet plastic used for such stationery etc. is charged, it is painful, while there is an 
electroshock and it is very much surprised, when a hand is touched. Moreover, in plastic material, 
processing may become difficult Furthermore, if charged, there will be the dust-collecting effect and the 
surface will surely become dirty. 

[0004] Therefore, the antistatic agent is usually mixed in such a thing. There are many types which scour 
and are crowded at the time of molding. There is much surfactant as an antistatic agent. This is for 
hygroscopicity to become large and for an electric resistance value to fall. 
[0005] 

[Problem(s) to be Solved by the Invention] However, in such a low-molecular antistatic agent, before 
carrying out bleeding to the surface, time amount will be taken, and before demonstrating an antistatic 
function, it will take time amount. Moreover, it may milk with this bleeding. Moreover, since it is what 
carries out bleeding and demonstrates an effect, an antistatic agent surely flows out and an effect falls. 
[0006] 

[Means for Solving the Problem] In view of the above present condition, this invention person used to 
complete this invention antistatic sheet wholeheartedly as a result of research, and to front reverse side 
both sides of a heart sheet made from plastics, a place by which it is characterized [ the ] is the product 
made from mixture of base material resin and a macromolecule antistatic agent, and is in lamination and a 
point that the whole thickness is 0.3-3.0mm, about a surface sheet whose thickness is 0.01 -1.0mm. 
[0007] A heart sheet is good anything here, if a surface sheet made from mixture mentioned later can 
stick. For example, polyolefines, such as polyethylene and polypropylene, PET (polyester), acrylic, a 
polycarbonate, etc. can be used. Moreover, it may color or transparence is sufficient. 
[0008] Structure (functional group) of the macromolecule itself cannot be charged easily, and, as for a 
macromolecule antistatic agent, various things are known. For example, there is a thing of a polyethylene 
oxide system, a polyether ester amide system, a polyether amide imide system, an ethylene oxide- 
epihalohydrin copolymer system, a methoxy polyethylene-glycol (meta) acrylate copolymer system, a 
quarternary-ammonium-salt radical content (meta) acrylate copolymer system, a quarternary-ammonium- 
salt radical content maleimide copolymer system, a quarternary-ammonium~salt radical content 
methacrylic imide copolymer system, polystyrene sulfonate soda, a carbobetaine graft copolymer system, 
and a macromolecule charge transfer mold joint system etc. 

[0009] Especially, a polyether ester amide is suitable. A polyether ester amide has ether linkage, an ester 
bond, and amide association in intramolecular. For example, it is the compound shown in ** 1. 
[Formula 1] 

HO (C. H,0).C(CH,)„(CNH(CH t ).).- 
ii n 

0 0 



Here, n, m ? and x are integers about arbitration. 

[0010] A surface sheet mixes base material resin with this macromolecule antistatic agent. Base material 
resin should just choose what has the good macromolecule antistatic agent to be used and compatibility. 
Conversely, when it says, if base material resin is decided, I hear that what is necessary is just to use a 
macromolecule antistatic agent with sufficient it and compatibility, and it is. Mixing heats both and is 
lowering, whether it kneads, or to make it dissolve enough and to mix about viscosity. Both mixed ratio 
does not carry out especially limitation. However, since the macromolecule antistatic agent is expensive, it 
is good to usually make it to about 5 - 30%. This surface sheet is 0.01 -1.0mm. It asks for this from costs 
and an antistatic function. 

[0011] Although adhesives may be used for the lamination method of three layers, its three-layer extrusion 
lamination method is good. This is the method of carrying out lamination cooling immediately after 
extruding a heart sheet and a surface sheet from a die (before hardening). Moreover, before extruding, it 
already carries out like one layer, and there is also the method of extruding from one die. By these 
methods, adhesives are unnecessary and a manufacturing process also decreases. 
[0012] this invention antistatic sheet may prepare other sheets, although these three layers are 
indispensable components. For example, it is carrying out a heart sheet more than two-layer, or making a 
surface sheet into plurality etc. 

[0013] Embossing may be performed to the surface so that a surface blemish may not be conspicuous. 
Embossing is processing which prepares various irregularity in the surface, and it carries out by usually 
passing the inside of an embossing roll before hardening. As irregularity in the most suitable embossing, 1 — 
80 micrometers and surface gloss were 1 - 50% in Gs (60 degrees) at surface roughness. 
[0014] 

[Embodiment of the Invention] Based on the gestalt of operation shown in a drawing below, this invention 
is explained more to details. Drawing 1 is the cross section showing one example of this invention sheet 1. 
In this example, the heart sheet 2 is a playback sheet of polypropylene, and thickness is 900micro. 
Moreover, the surface sheet 3 is a thing made from the mixture of polypropylene and a polyether ester 
polyamide, and carries out co-extrusion molding. Moreover, the front reverse side of thickness is 50micro. 
[0015] Drawing 2 shows one example of the process of the sheet of this invention, and three layers are 
made into one layer inside the die of an extruder, and it extrudes from one opening. The thing of pars 
intermedia is the heart sheet 2, and two of right and left are the surface sheet 3. When carrying out 
embossing, embossing of the sheet extruded by one layer is carried out with an embossing roll 4. 
Irregularity is prepared in the roll. In this example, although made one layer before the die, it may stick, 
after coming out. Since lamination and embossing can be performed at one production process in such a 
process, manufacture is easy and adhesives' is unnecessary. 

[0016] Next, this invention sheet (what was shown in drawing 1 ), and the conventional sheet 
(polypropylene sheet) were constituted in the same thickness, and both engine performance was compared. 

Trial 1 (rubbing trial) 

After carrying out impregnation of the following solution to gauze and grinding the sheet surface 5 times, it 
was left under 20 degrees C and conditions of 60% of humidity for 24 hours, and the surface specific 
resistance value was measured. The result was as in a table 1. 



[A table 1] 




mmm^mmm (a) 










1.96X10'* 


1.22X10 1 * 




2. 35x10' 0 


5. 20X10' 4 




2. 33X10" 


1.97X10" 



First, it turns out that a big difference is in a surface specific resistance value with the sheet of an 



example, and the conventional sheet by before operation (i.e., the condition of doing nothing), and the 
example is very excellent. Moreover, although the double figures surface specific resistance value was 
large with the conventional sheet after friction, with the sheet of an example, it was almost changeless. 
Therefore, when rubbed, a difference with a sheet becomes larger conventionally. 
[0017] Trial 2 (boiling test) 

After boiling a sheet in a boiling water for 2 hours, it was left under 20 degrees C and conditions of 60% of 
humidity for 24 hours, and the surface specific resistance value was measured. The result was as in a table 
2. 

[A table 2] 





*H@^}gm<t (£3) 










1.96X10' 9 


t^XlO" 


mm®. 


1. 48X10" 


3. 19X10" 



There was a big difference with an example and the conventional sheet like the rubbing trial which also 

described this above. 

[0018] Trial 3 (weathering test) 

It was left under 20 degrees C and conditions of 60% of humidity after 100-hour exposure in the sunshine 
weather meter (black panel temperature, 63 degrees C) for 24 hours, and the surface specific resistance 
value was measured. The result was as in a table 3. 



A table 3] 




mmm^mtam (Q) 










1. 96 x 10'° 


1.22x10'* 




1.24X10'° 


1. 00X10" 



There was a big difference with an example and the conventional sheet like the rubbing trial which also 
described this above. That is, in the example, I hear that the antistatic effect continues very much for a 
long period of time, and it is. 
[0019] Trial 4 (dirt chamber trial) 

Blasting and an adhesion condition were observed for 1g of activated carbon on the sheet. The result was 
as in a table 4. 



[A table 4] 



















This result shows being charged locally with the conventional sheet 
[0020] 

[Effect of the Invention] There are the following big advantages in this invention sheet. 

1) A surface specific resistance value is very small, and it is hardly charged. 

2) An electrification function hardly falls to the bottom of various conditions. Moreover, it continues very 
much for a long period of time. 

3) The manifestation of an antistatic function is simultaneous with the time of molding of a sheet, and does 
not need to wait for bleeding. 



4) Since it is sandwich structure, there are few expensive polyether ester amides, they end, and seldom 
change in [ as what mixes the conventional low-molecular antistatic agent as a whole ] price. 

5) Compared with a sheet, there is no bleeding and printing nature is conventionally good. 
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TECHNICAL FIELD 

[A technical field to which invention belongs] This invention relates to an antistatic sheet. 
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PRIOR ART 



[Description of the Prior Art] It does not carry out whether an antistatic sheet is charged in static 
electricity, and the use can be used for anythings, such as a sheathing material of the binder which is 
stationery, and a box file. 

[0003] When the sheet plastic used for such stationery etc. is charged, it is painful, while there is an 
electroshock and it is very much surprised, when a hand is touched. Moreover, in plastic material, 
processing may become difficult Furthermore, if charged, there will be the dust-collecting effect and the 
surface will surely become dirty. 

[0004] Therefore, the antistatic agent is usually mixed in such a thing. There are many types which scour 
and are crowded at the time of molding. There is much surfactant as an antistatic agent. This is for 
hygroscopicity to become large and for an electric resistance value to fall. 
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EFFECT OF THE INVENTION 



[Effect of the Invention] There are the following big advantages in this invention sheet. 

1) A surface specific resistance value is very small, and it is hardly charged. 

2) An electrification function hardly falls to the bottom of various conditions. Moreover, it continues very 
much for a long period of time. 

3) The manifestation of an antistatic function is simultaneous with the time of molding of a sheet, and does 
not need to wait for bleeding. 

4) Since it is sandwich structure, there are few expensive polyether ester amides, they end, and seldom 
change in [ as what mixes the conventional low-molecular antistatic agent as a whole ] price. 

5) Compared with a sheet, there is no bleeding and printing nature is conventionally good. 



[Translation done.] 
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TECHNICAL PROBLEM 



[Problem(s) to be Solved by the Invention] However, in such a low-molecular antistatic agent, before 
carrying out bleeding to the surface, time amount will be taken, and before demonstrating an antistatic 
function, it will take time amount. Moreover, it may milk with this bleeding. Moreover, since it is what 
carries out bleeding and demonstrates an effect, an antistatic agent surely flows out and an effect falls. 



[Translation done.] 
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MEANS 



[Means for Solving the Problem] In view of the above present condition, this invention person used to 
complete this invention antistatic sheet wholeheartedly as a result of research, and to front reverse side 
both sides of a heart sheet made from plastics, a place by which it is characterized [ the ] is the product 
made from mixture of base material resin and a macromolecule antistatic agent, and is in lamination and a 
point that the whole thickness is 0.3-3.0mm, about a surface sheet whose thickness is 0.01 -1.0mm. 
[0007] A heart sheet is good anything here, if a surface sheet made from mixture mentioned later can 
stick. For example, polyolefines, such as polyethylene and polypropylene, PET (polyester), acrylic, a 
polycarbonate, etc. can be used. Moreover, it may color or transparence is sufficient. 
[0008] Structure (functional group) of the macromolecule itself cannot be charged easily, and, as for a 
macromolecule antistatic agent, various things are known. For example, there is a thing of a polyethylene 
oxide system, a polyether ester amide system, a polyether amide imide system, an ethylene oxide- 
epihalohydrin copolymer system, a methoxy polyethylene-glycol (meta) acrylate copolymer system, a 
quarternary-ammonium-salt radical content (meta) acrylate copolymer system, a quarternary-ammonium- 
salt radical content maleimide copolymer system, a quarternary~ammonium-salt radical content 
methacrylic imide copolymer system, polystyrene sulfonate soda, a carbobetaine graft copolymer system, 
and a macromolecule charge transfer mold joint system etc. 

[0009] Especially, a polyether ester amide is suitable. A polyether ester amide has ether linkage, an ester 
bond, and amide association in intramolecular. For example, it is the compound shown in ** 1. 
[Formula 1] 

H0(C, Hi 0) . C (CHi ) i f (CNH (CHi ) . ] , - 
ii ii 

0 0 

Here, n, m, and x are integers about arbitration. 

[0010] A surface sheet mixes base material resin with this macromolecule antistatic agent. Base material 
resin should just choose what has the good macromolecule antistatic agent to be used and compatibility. 
Conversely, when it says, if base material resin is decided, I hear that what is necessary is just to use a 
macromolecule antistatic agent with sufficient it and compatibility, and it is. Mixing heats both and is 
lowering, whether it kneads, or to make it dissolve enough and to mix about viscosity. Both mixed ratio 
does not carry out especially limitation. However, since the macromolecule antistatic agent is expensive, it 
is good to usually make it to about 5 - 30%. This surface sheet is 0.01 -1.0mm. It asks for this from costs 
and an antistatic function. 

[0011] Although adhesives may be used for the lamination method of three layers, its three-layer extrusion 
lamination method is good. This is the method of carrying out lamination cooling immediately after 
extruding a heart sheet and a surface sheet from a die (before hardening). Moreover, before extruding, it 
already carries out like one layer, and there is also the method of extruding from one die. By these 
methods, adhesives are unnecessary and a manufacturing process also decreases. 
[0012] this invention antistatic sheet may prepare other sheets, although these three layers are 
indispensable components. For example, it is carrying out a heart sheet more than two-layer, or making a 
surface sheet into plurality etc. 

[0013] Embossing may be performed to the surface so that a surface blemish may not be conspicuous. 
Embossing is processing which prepares various irregularity in the surface, and it carries out by usually 



passing the inside of an embossing roll before hardening. As irregularity in the most suitable embossing, 1- 

80 micrometers and surface gloss were 1 - 50% in Gs (60 degrees) at surface roughness. 

[0014] 

[Embodiment of the Invention] Based on the gestalt of operation shown in a drawing below t this invention 
is explained more to details. Drawing 1 is the cross section showing one example of this invention sheet 1. 
In this example, the heart sheet 2 is a playback sheet of polypropylene, and thickness is 900micro. 
Moreover, the surface sheet 3 is a thing made from the mixture of polypropylene and a polyether ester 
polyamide, and carries out co-extrusion molding. Moreover, the front reverse side of thickness is SOmicro. 
[0015] Drawing 2 shows one example of the process of the sheet of this invention, and three layers are 
made into one layer inside the die of an extruder, and it extrudes from one opening. The thing of pars 
intermedia is the heart sheet 2, and two of right and left are the surface sheet 3. When carrying out 
embossing, embossing of the sheet extruded by one layer is carried out with an embossing roll 4. 
Irregularity is prepared in the roll. In this example, although made one layer before the die, it may stick, 
after coming out. Since lamination and embossing can be performed at one production process in such a 
process, manufacture is easy and adhesives' is unnecessary. 

[0016] Next, this invention sheet (what was shown in drawing 1 ), and the conventional sheet 
(polypropylene sheet) were constituted in the same thickness, and both engine performance was compared. 

Trial 1 (rubbing trial) 

After carrying out impregnation of the following solution to gauze and grinding the sheet surface 5 times, it 
was left under 20 degrees C and conditions of 60% of humidity for 24 hours, and the surface specific 
resistance value was measured. The result was as in a table 1 . 



[A table 1] 




^EH^iSinifi (D) 
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First, it turns out that a big difference is in a surface specific resistance value with the sheet of an 
example, and the conventional sheet by before operation (i.e., the condition of doing nothing), and the 
example is very excellent. Moreover, although the double figures surface specific resistance value was 
large with the conventional sheet after friction, with the sheet of an example, it was almost changeless. 
Therefore, when rubbed, a difference with a sheet becomes larger conventionally. 
[0017] Trial 2 (boiling test) 

After boiling a sheet in a boiling water for 2 hours, it was left under 20 degrees C and conditions of 60% of 
humidity for 24 hours, and the surface specific resistance value was measured. The result was as in a table 
2. 



[A table 2] 
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1. 48X10" 


3. 19X10" 



There was a big difference with an example and the conventional sheet like the rubbing trial which also 

described this above. 

[0018] Trial 3 (weathering test) 



It was left under 20 degrees C and conditions of 60% of humidity after 100-hour exposure in the sunshine 
weather meter (black panel temperature, 63 degrees C) for 24 hours, and the surface specific resistance 
value was measured. The result was as in a table 3. 



[A table 3] 
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There was a big difference with an example and the conventional sheet like the rubbing trial which also 
described this above. That is, in the example, I hear that the antistatic effect continues very much for a 
long period of time, and it is. 
[001 9] Trial 4 (dirt chamber trial) 

Blasting and an adhesion condition were observed for 1g of activated carbon on the sheet. The result was 
as in a table 4. 



[A table 4] 
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This result shows being charged locally with the conventional sheet 



[Translation done.] 



* NOTICES * 



Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the cross section showing one example of this invention antistatic sheet. 
[Drawing 2] It is the cross section showing the process of this invention sheet 
[Description of Notations] 

1 This Invention Sheet 

2 Heart Sheet 

3 Surface Sheet 

4 Embossing Roll 
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DRAWINGS 
[Drawing 1] 
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